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1DQRSKRWRQLFV DQG 0LFUR1DQR 2SWLFV ,QWHUQDWLRQDO &RQIHUHQFH 
)DEULFDWLRQ DQG FKDUDFWHUL]DWLRQ RI $X GLPHU DQWHQQDV
RQ JODVV SLOODUV ZLWK HQKDQFHG SODVPRQLF UHVSRQVH
:HGQHVGD\ WK 'HFHPEHU    3RVWHU 6HVVLRQ  7LSSLH  3RVWHU SUHVHQWDWLRQ  $EVWUDFW ,' 
0U 3HGUDP 6DGHJKL  'U .DL\X :X  'U 7RPDV 5LQG]HYLFLXV  3URI $QMD %RLVHQ  3URI 6LOYDQ
6FKPLG 
 78 :LHQ  7HFKQLFDO 8QLYHUVLW\ RI 'HQPDUN
,QWURGXFWLRQ
/RFDOL]HG VXUIDFH SODVPRQ UHVRQDQFH /635 LQ VWURQJO\ FRXSOHG VXEZDYHOHQJWK PHWDO QDQRSDUWLFOHV KDV EHHQ
VWXGLHG H[WHQVLYHO\ GXH WR WKH SRWHQWLDO DSSOLFDWLRQV LQ SODVPRQLF VHQVLQJ DQG VXUIDFHHQKDQFHG 5DPDQ VSHF
WURVFRS\ 6(56 5HFHQW VWXGLHV KDYH VKRZQ WKDW ȊHOHYDWLQJȋ WKH QDQRSDUWLFOHV UHVXOWV LQ HYHQ ODUJHU ILHOG HQ
KDQFHPHQWV GXH WR OHVV VFUHHQLQJ RI ILHOGV E\ WKH VXEVWUDWH +RZHYHU DV WKH SLOODU KHLJKW LV LQFUHDVHG QHZ
SODVPRQLFPRGHV DULVH ZKLFK FDQ FKDQJHPHDVXUHG VSHFWUD VLJQLILFDQWO\ +HUH ZH SUHVHQW GDUNILHOGPHDVXUH
PHQWV RI URXQG $X GLPHU DQWHQQDV RQ WRS RI WUDQVSDUHQW 6L2 SLOODUV $W FHUWDLQ SLOODU KHLJKWV D SURQRXQFHG
GLS LQ WKH VFDWWHULQJ VSHFWUXP LV REVHUYHG ZKLFK FDQ EH UHSURGXFHG XVLQJ ILQLWHHOHPHQW PHWKRG VLPXODWLRQV
0HWKRGV
1DQRGLVN GLPHU DUUD\V DUH GHILQHG XVLQJ HOHFWURQEHDP OLWKRJUDSK\ ZLWK ZHOOGHILQHG JDSV IURP  QP
7KLV LV WKHQ IROORZHG E\ JROG GHSRVLWLRQ DQG OLIWRII )LQDOO\ QDQRSLOODUV DUH GHILQHG XVLQJ UHDFWLYHLRQ HWFKLQJ
5,( ZLWK WKH QDQRSDUWLFOHV IXQFWLRQLQJ DV DQ HWFK PDVN $ VFKHPDWLF RI WKH IDEULFDWLRQ SURFHVV LV JLYHQ LQ
ILJXUH D DQG DQ 6(0 LPDJH RI D KLJKGHQVLW\ DUUD\ RI  QP WDOO QDQRSLOODU GLPHUV LV VKRZQ LQ ILJXUH E
2SWLFDO VFDWWHULQJ VSHFWUD DUHPHDVXUHGZLWK DQ RSWLFDO GDUNILHOGPLFURVFRSH 1LNRQ 7L8 1$   LQ WUDQV
PLVVLRQPRGH /LJKW VFDWWHUHG E\ WKH VDPSOH LV FROOHFWHG E\ D GDUNILHOG REMHFWLYH 1LNRQ 1$   [ DQG VHQW
WR D KLJKVHQVLWLYLW\ VSHFWURPHWHU $QGRU 65L HTXLSSHG ZLWK DQ (0&&' $QGRU 1HZWRQ GHWHFWRU
5HVXOWV DQG 'LVFXVVLRQ
)LJXUH F VKRZV PHDVXUHG DQG VLPXODWHG )(0 VFDWWHULQJ VSHFWUD RI  QP GLPHU QDQRDQWHQQDV ZLWK  QP
EOXH DQG  QP UHG SLOODUV 7KH VSHFWUXP IRU WKH  QP SLOODUV LV GRPLQDWHG E\ D VLQJOH SHDN DW [ QP
ZKLFK LV WKH H[SHFWHG FRXSOHG /635 PRGH RI WKH GLPHU +RZHYHU WKH  QP VSHFWUXP GLVSOD\V D SURQRXQFHG
GLS DW  QP 7KH VLPXODWLRQV UHSURGXFH WKH GDWD IRU WKH  QP TXDOLWDWLYHO\ ZKLOH WKH  QP VLPXODWLRQ
RQO\ VKRZV D VLQJOH SHDN DW [ QP DV ZRXOG EH H[SHFWHG IRU WKH FRXSOHG PRGH
7KH )(0 VLPXODWLRQV ZHUH SHUIRUPHGZLWK WKH LQFRPLQJ OLJKW SHUSHQGLFXODU WR WKH VXEVWUDWH VXUIDFH +RZHYHU
WKH DFWXDO PHDVXUHPHQWV DUH GRQH ZLWK D  GHJUHHV DQJOH )XUWKHUPRUH WKH ILQLWH RSHQLQJ DQJOH RI WKH REMHF
WLYH PHDQV WKDW RQO\ VRPH RI WKH OLJKW LV FDSWXUHG %\ DGMXVWLQJ WKH VLPXODWLRQV VR WKDW RQO\ OLJKW VFDWWHUHG IURP
WKH WRS DQG ERWWRP VXUIDFH RI WKH QDQRSDUWLFOH LV GHWHFWHG WKH VSHFWUD DSSHDU YHU\ VLPLODU WR WKH PHDVXUHG
RQHV
)URP ILHOG GLVWULEXWLRQ SORWV LW DSSHDU WKDW D VHFRQGDU\ PRGH IRUPV DW DURXQG [ QP ZKLFK VFDWWHUV WKH OLJKW LQ
GLUHFWLRQV SDUDOOHO WR WKH VXEVWUDWH 6LQFH RQO\ IRUZDUG VFDWWHUHG OLJKW LV FDSWXUHG LQ WKH H[SHULPHQWV D GLS LV
IRUPHG LQ WKH VSHFWUD DW WKH JLYHQ ZDYHOHQJWK
&RQFOXVLRQ

1DQRSKRWRQLFV DQG 0LFUR1DQR 2SWLFV ,QWHUQDWLRQDO &RQIHUHQFH 
7KH ILQGLQJV SUHVHQWHG KHUH VKRZV SUREOHPV WKDW FDQ EH HQFRXQWHUHG ZKHQ GRLQJ GDUNILHOG PHDVXUHPHQWV LQ
QRYHO V\VWHPV
)LJXUHVSQJ

